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Supplementary Figure 1:  Sparse noise RF overlap does not predict preferred orientation 
A.  Simple model for the generation of orientation preference from the structure of a simple cell RF: 
The predicted preferred orientation (red line) is along the axis orthogonal to the line connecting the 
RF black and white subfield centers (green line). 
B. There is a poor relationship of the preferred orientation predicted by the relative offset of the 
black and white subfields and the actual preferred orientation measured with drifting gratings. The 
shaded areas denote neurons where predicted and actual preferred orientation correspond up to +- 
30°. Only 5 of the significantly tuned neurons have a preferred orientation predictable from their 
sparse noise RF architecture. By chance 7 (21/3) neurons would be expected to have this 
preference.  
C/D/E.   Example neurons : The upper two plots are the white (left) and black (right) RF estimates 
with the corresponding Gaussian fits. The large RF plot below shows the subtraction of the two RF 
maps (white-black) and both fits as white and black ellipses. The line connecting the black and white 
RF centers is plotted in green, the predicted preferred orientation (orthogonal to the connection) is 
plotted as a red line. The actual preferred orientation is plotted as a black line. The lower panels 
show the tuning curves of the neurons measured with a drifting grating stimulus. The neuron in 
panel C is the same as the one shown in 5A and 6A of the main manuscript.  Panel D shows a neuron 
with corresponding (only ~15° off) predicted and actual preferred orientation but highly overlapping 
RF subfields. Panel E shows the only neuron with an overlap index < 0.5 that is significantly tuned for 
orientation. Nevertheless the actual orientation preference of the neuron is not predictable based 
on the sparse noise RF structure.   
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